Abstract: This paper deals with the effects of inflation and time discounting on an inventory model with general ramp type demand rate, time dependent (Weibull) deterioration rate and partial backlogging of unsatisfied demand. The model is studied under the replenishment policy, starting with shortages under two different types of backlogging rates, and their comparative study is also provided. We then use the computer software, MATLAB to find the optimal replenishment policies. Duration of positive inventory level is taken as the decision variable to minimize the total cost of the proposed system. Numerical examples are then taken to illustrate the solution procedure. Finally, sensitivity of the optimal solution to changes of the values of different system parameters is also studied.
INTRODUCTION
For long, inventory models have dealt with the case where demand is either a constant or a monotonic function. Constant demands take place in the fully developed We shall discuss first Case 1, and then Case 2.
Case 1:
A typical behavior of the inventory in a cycle is depicted in Figure1. The instantaneous states of the inventory level I(t) at time t (0 ≤ t ≤T 1 ) can be described by the following differential equation:
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Solving the differential equation (1) , the inventory level is 
The instantaneous states of the inventory level I(t) at time t (μ ≤ t ≤ T) can be described by the following differential equation:
with the boundary condition ( ) 0 I T = . Solving the differential equation (5) 
The present worth of the shortage cost over the period [0, T 1 ] is given by ( )
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The present worth of the opportunity cost due to lost sales during the period [0, T 1 ] is given by ( )
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The present worth of the deterioration cost over the period [T 1 , T] is given by 
Therefore, the present worth of the total cost during the period [0,T ] is given by ( ) 1 1 TC T = the present worth of the holding cost + shortage cost +opportunity cost due to lost sales 
The solutions for the optimal values of T 1 (say T 1 *) can be found by solving the following equations simultaneously:
Provided they satisfy the conditions:
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Summarizing the above results, we now establish the following solution procedure to obtain the optimal solution of our problem.
Solution procedure for Case 1
Step 1: Take T = 1.
Step 2: Solving (14) find 1 T .
Step 3: Check equation (13); if yes, go to step 2; otherwise, go back to step 1.
Step 4: Using equation (11) 
A typical behavior of the inventory in a cycle is depicted in Figure. The instantaneous states of the inventory level I(t) at time t (T 1 ≤ t ≤T) can be described by the following differential equation:
with the boundary condition ( ) 0 I T = . Solving the differential equation (16) 
The instantaneous states of the inventory level I(t) at time t (0 ≤ t ≤ μ) can be described by the following differential equation:
Solving the differential equation (18), the inventory level is as
The instantaneous states of the inventory level I(t) at time t (μ ≤ t ≤T) can be described by the following differential equation:
with the boundary condition ( ) ( )
Solving the differential equation (20) , the inventory level is as
The present worth of the holding cost for carrying inventory over the period [T 1 , T] is given by ( ) 
The present worth of the opportunity cost due to lost sales during the period [0, T 1 ] is given by ( ) 
OC f t B T t e dt f B T t e dt
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Provided they satisfy the conditions: 
Solution procedure
Step1: Take T = 1.
Step 2: Solving (29) find 1 T .
Step 3: Check equation (28); if yes, go to step 2; otherwise go back to step 1.
Step 4: Using equation (26) to find TC 2 Value. Find the optimum order quantity using the relation, 
NUMERICAL EXAMPLES
The purpose of this section is to illustrate the results of our models and demonstrate the performance of the solution procedures presented in sections 3.2 and 3.4. Example 1 presented below is for a non-linear demand function with exponential partial backlogging. Example 2 presented below is for a linear demand function with nonexponential partial backlogging. Table 1 , and that of ameliorating items are shown in Table 2 . 
Example 2
To illustrate the proposed model, let us consider the following example: Let s = 15, d Table 3 , and that of ameliorating items are shown in Table 4 . 
Comparative Study
From the numerical values displayed in Table 1and Table 3 , we conclude that the results of non-exponential backlogging rate with linear demand function are better than that of exponential backlogging rate with non-linear demand function. Optimum order quantity and the total cost of the first one are lesser than of the second one. Duration of shortage period of the previous model is longer than the latter one. So, exponential backlogging model shortens the shortage time and minimizes the total profit. The above results are the same as for that of ameliorating items.
Parametric Study
In order to study how various parameters affect the optimal solution of the proposed inventory model, sensitivity analysis is performed, keeping all the other parameters fixed and varying a single parameter at a time, for the same set of values. Sensitivity analyses for various parameters involved in the model mentioned above are shown in Table 5 . The purpose of this section is to give some practical applications of our model.
Managerial Implications
Based on our numerical results, we obtain the following managerial phenomena:
• Increasing inflation rate is not suitable for the retailer.
• Try to reduce the holding cost.
• Maximize the backlogging rate and minimize the lost sales case.
• Reduce the shortage cost. The above applications are also applicable to suppliers. Some special cases of our model are listed below: 4.6 Some special cases
•
If we take r = 0,the described model is reduced to that of an EOQ model for Weibull deteriorating/ameliorating items with partial backlogging and ramp type of demand.
• If we takeθ (t)= θ (t),the described model is reduced to that of an EOQ model for Weibull ameliorating items with partial backlogging and ramp type of demand.
CONCLUSIONS
This paper discussed an effect of inflation and time discounting on an EOQ model for Weibull deteriorating/ameliorating items with partial backlogging and ramp type of demand. Non-exponential backlogging rate with linear demand function gives better results than exponential backlogging rate with non-linear demand function.
Optimum order quantity and the total cost of the first one are lesser than that of the second one. From our numerical values, we concluded that inflation definitely plays a major role on the replenishment policies and the optimum inventory cost. Here, total cost is more sensitive to inflation than optimum order quantity.
The proposed model can be extended in several ways. We could extend the deterministic demand function to stochastic demand patterns, as a function of selling price, etc.
